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Referat Zhur - Fizika, No 5, 1957, 11938

-Smlrnov, L Vo, Sadovskiy, V. Do
S T

Invpstigation of the Reversible Temper Brlttleness of
Structural Alloyed Steels,

Probl, m.eta,lloved° i term. obrabotok,- Moskova - Sverdlovsk
Mashgiz, 1956, 120-1140 :

A study was made of the ipfluence of the effect. of -the fol-.
lowing factors on the development of reversible temper - -
brittleness: prolonged high temper, preliminary reheating,
and plastic deformation in the austenitic state. An expla-

" -nation is proposed fro the obtained results, and there

practical significance is i_ndlcat_ed particularly with res-
pect to possible methods- for improving the structure of
overheated steel. Bibliography, 8 titles. :
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‘USSR '/ Phase Conversions in Solids. ' ,V : - E=5

 Abs Jour i Ref Zhur - Fizika, No k4, 1957, No 930%

" Author - : Shteynberg, M.M., Sadovskiy, V.D,, Demskovd,Ac¥. _ bxwﬁv‘
Inst. . Ural'Polytechnic Institute USSR BN : -
Title : Investigation of the Irreversible Temper Briltleness of Al-

loyed Ferrite. - e - ' ] :
Orig Pub  : Metallovedeniye i obrabotka metallo, 1956, 1956, No &, 21-25
Abstraect . Alloyed ferrite with a carbon content of 0.010 -- 0.£20% is

anaslogous with: respect to the smount of alloying elements

to structural alloyed steels (1.5% chromium and 3.5% nickel;
1% chromium, 1.5% manganese and 1.5% silicon), being sus=-
ceptible to jrreversible temper brittleness, which manifests.
itself in the same range of temper temperatures as for
structural steels. The susceptibility to irreversible brit-
tleness is observed also in that case, when the carbon in
‘the sttel is bound in titanium carbides and the steel loses .
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Abs Jour - : Ref Zhur « Fizika, No L, 1957, No 9308

Abstract = : its hardening ability. This indicates that:the irreversible
temper brittleness can be observed not only in the absenmce . -
of residual austenite, but also ' in the: absence of the marten-
sitdc phase in that sense, which is used with respect to the
carbon-containing alloys. : o
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: REf Zhur - Filea ‘No b, 1937, No 9&63

: Shteynberg, M.M., Sadovskiy v D., Demakova, A, V.
: Ural'Polytechnic Institufte USSR :
: Influence of Cold Plastic Deformatlon on the Irrever51ble

and Reversible Temper Brlttleness.

Metallovedeniye i obrabotaka metallov, 1956, No 6, 26-35

:- The brittleness that develops upon tempering hardened chro-

me-nickel iron (0.02% C, 1.145% Cr, and k. 06% Ni) in.the in-
terval from 300 to: 3500 (irreversible temper hardness) is
annihilated by the action of plastic deformation, which in-

_ creases considerably the impact viscosity of alloyed ferri-

te, worked into the state of irreversible temper brittleness.
The plastic deformation, carried out by rolling at room
temperature, also increases substantially the impact visco- : "

:1/2
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Abs Jour  : Ref Zhur - Fizike, No k, 1957, No 9463

Abstract

: sity of structural alloyed steel (steels of ﬁhe 30 KnGSA -

type were studied), worked into a state of reversible temper
brittleness. The character and-intensity of the influence
of cold plastic deformation on the impact viscosity depend
on the structural state of the alloy. The deformation in-
creases the impact viscosity of the alloys, worked into a
brittle state, and reduces or changes very little the im-
pact viscosity of alloys worked into a viscous state. The
similarity between the phenomena of irreversible temper '

" - brittleness and the deformation aging is emphasized and ar- -

guments are stated in favor of recognizing the generality
of the nature of reversible and irreversible temper brit-
tleness as phenomena that are due to the decay of the su-
persaturated £ -solution. : .
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SADOVSKIY, V.D,

- ,L»;L,.M,A«a

lffect of preliminay ovorhesting ot lteel on the kineticl of lupor-" .
gooled austenite diuociation. Prudy Inst. fis, met, no.17:41-66 '56,
(Steel--Haat troatnont) (Austenite) (MIBA 10:5)
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sSOVv/137-57-10-20073
Translation from:‘Re'ferativnyy zhurnal, Metallurgifa, 1957, Nr 10, p233 (USSR) - . »
AUTHORS: Smirno?, ‘L.V., Sadovskiy, V.D. . ' i

TITLE: The Structural Mcchanism of Transformations During the ,
: Heating of Steel (K voprosy o strukturnom meckhanizme prev- '
rashcheniy pri nagreve stali) S B

PERIODICAL: Tr. In-ta fiz. metallov. Ural'skiy fil." AN SSSR, 1956, Nr: »
’ 17, pp 94—110, R

ABSTRACT: An examination is made of the structural mechanism of the .
: formation of austenite in the heating of steel.. The possibility
- of nondiffusive transformation of martensite into austenite. .
with heating, by suppression of the diffusive,processes of de-
composition (through raising the rate of heating, or by alloy-
ing), in a fashion similar to the supercooling of austenite to -
the martensite point on cooling, is-qualitatively proved. Grad-
ient heating followed by structure study is used on specimens .
~ of 37KhNZA steel to investigate austenite formation. It.is =~
Card 1/2 shown that austenite formation may procecd either by a. diffusive
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SOV/137-57-10-20073 -

~ * The Structural Mechanism of Ttans»[‘orrmations Duririg the Heating of Steel i L

reaction of ferrite and carbides or by an intermediate process with partial

" -precipitation of the C from the martensite, in which case the residual'a solu- ‘
tion of the alloying elements undergoes a ''nondiffusive" ordering transform- =
ation, or by a truly nondiffusive reversible martensitic transformation.

Various transformation mechanisms may come into play, depending upon
the conditions of heating.

A.Z.

Card 2/2
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‘ SOV/137 57-10- 20216
Translatlon from Referativnyy zhurnal, Metallurglya 1957 Nr 10, p 258 (USSR)

VAUTHORS Sadovsk1y, V.D D Malyshev, K.A.

TITLE: Fractures in’ Structural Steel (Izlomy konstruktsionnoy stali)

PERIODICAL: Tr. In-ta fiz. metallov Ural'sk1y fil.: AN SSSR, 1956, Nr 17,
o pp 111- 118 ’

ABSTRACT: An exammatmn is made of the p0551b111t1es and 11m1tat10ns of the N
‘ : method of studymg the structure of steel by the appearance of frac-
tures (F). It is shown that while the standard metallographic analysis’
-does not detect differences in structure due. to temper brittleness, .
the appearance of a F changes sharply when this phenomenon is pre-
sent from the normal fibrous to intergranular. The change in the - ‘
appearance of the F is related to the fact that indistinguishable struc-
tural changes induce sharp shifts in the cold-shortness threshold. A
brittle 1ntergranular F reveals the grain size of austenite prior to the .
cooling of the steel. This propos1t10n holds for cases in which the F
crack proceeds along the grain boundaries (GB) of the (initial) aus-
SR tenite, where there are- heterophasu: impurities that weaken the GB
“Card 1/2 concentrate (and, somet1mes, microscopic cracks, such as in steel
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3 o SOV/137-57-10-20216
Fractures in Structural Steel . : :

overheated in hardening). It also holds for steels quenched to martensite or to '
martensite or to intermediate austenite decomposition products. F does not ex- - ‘
pose the GB in cases oi viscous failure (fibrous fracture), in a steel con--
taining pearlite, .if'the crack passes -along the grains or the GB of the pearlitic
component, in cases of precipitation of nonmetallic inclusions along the GB dur- -
‘ing prior operations (casting, rolling, or forging) or if there is a crystallograph--
ically ordered structure due to prior high heating. An examination is made of +
‘types of F arising in structural steel under various conditions of heat treatment.
Ways and means of eliminating naphthalin F (transcrystalline F through the aus-
tenite grain) are examined.” An examination is made of types of lithoidal cleavage -
fracture (completely or partially intercrystalline F along the GB of austenite, T
existing at the moment of overheating) and of methods of eliminating them. .Tech-
nical recommendations are made on evaluating structure in accordance with the -
appearance of the F and methods of correcting it. : ' R S

L.M.

Card 2/2 .
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SOV/137-57-10-20095 . -

Translation from: Referativnyy zhurnal, Metallurgiyé, 1957, Nr 10, p236 (USSR}* N

AUTHORS:  Bogacheva, G.N.»,.WLDQM-",

TITLE: . Rec rystalli_iation in the Heating of Eutectoid Aluminum
. Bronze (Perekristallizatsiya pri nagreve evtektoidnoy alyumi-
‘niyevoy bronzy) ' o 2 S

PERIODICAL: Tr. In-ta fiz. metallov. Ural'skiy fil. AN SSSR, 1956, Nr-
. 17, pp 125-138 . ,

ABSTRACT:. Specimens of Al bronze (12.11% Al) are used to study the
_structural mechanism of recrystallization upon heating. " The N
kinetics of the B' — B . transformation upon heating are studied
by dilatometry, samples prehardened to martensite being emp- .-
ployed. Comparatively rapid heating (200-300°C/min) does not .
result in recrystallization, ‘and the grain reveals high stability.
Phase transformation setting in at 4209, according to the dila-
. tometric curves, proceeds within the existing grains, and the: v
: recrystallization process is not accompanied by recrysta_llizaQ S
Card 1/2 tion of solid P solution owing to internal work-hardening during
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Rec rystallization in the Heating of Eutectoid Aluminum Brorner

. the reverse martensite transformation. However, slow heating of quenched
bronze to above the critical point (750°) results in intensive grain growth in .
the B phase. This growth may also be induced in fast heating if the speci- ,.
mens are first tempered at 450-500°, Thus it is shown that the tendency to.-
grain growth is acquired as the result of structural transformations in solid
B solution at 450-500° only. - ' ' o : -

Lo : A.Z.

Card 2/2
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SOV/124-57-9~11090

Franslation [rom: Referativnyy zhurnal, Mekhanika, 1957, Nr'9, p.167 (USSR} = -

 AUTHORS:

TITLE: -

Biryulin, V. T SadQVSkiy,:V'.D..

On the Problem of the Effects of Cold Working Upon the Mechanical- .
Properties of Quenched Steel (K voprosu o vliyanii obrabotki
kholodom "na mekhanichcskiye svoys»tv'a zakalennoy stali)

PERIODICAL: - Tr. In-ta fiz. metallov, Ural'skiy fil. AN SSSR, 1956, Nr 18, .

~ pp 72-98

ABSTRACT: - Bibliographic entry

Card 1/1
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" IsuPOV, V.I.; MASHURA, G.P.; SADOVSKIY, V.D.

' - brittlen steel drawing. Trudy Y
Development of temper brittleness in steel draw ) :
Inst. fiz. met. 1n0.18:99-105 '56. - R , .(H;HA 10:2)

(Stoel?-brittlaness)'(Drauing (Metslwork))
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SOV/137-58-9-19827

E Trransl_a‘ti,on‘ 'ffdm:,Refera'tiv‘ﬁyy yzhur‘n‘al,Mévtéllurgiya, v197:">8, Nr‘97, p 246 (USSR} -
" AUTHORS: - Sadovskiy, ViD,.,,&;M'alyshév, K.A., Sokolkov, Ye.N., Smirnov,
o V. ogacheva, G.N., Biryulin, V.T., Petrova, S.N. e

-TITLE: - The Effect of High-terhperature,Plastic Deformations on: . -
Brittleness of Hardened Steels. During Tempering and Aging
(Vliyaniye plasticheskoy deformatsii pri vysokikh tempera- . - -
turakh na khrupkost' pri otpuske i starenii zakalennykh staley)

. PERIODICAL:  V sb.: Is:sléd.'"po zharoprochn. splaVa'm; _Voi 2. Moscow, AN .

ABSTRACT: Investigations were performed in order to determine the -
' - effect o£~thermomechan1cal treatment (TMT) procedures (plas-’
tic deformation in the austenite ‘state combined with immediate -
quenching of austenite which had not been allowed to recrystal-
lize) on the aj of steels 35KhGSA and 60Kh4G8N8V, and on the . -~
aj of special grades of heat-resistant steels. Mechanical prop-
" erties of the metals involved were measured and metallographic
investigations were performed. The TMT increases the ap -° ~
. e value of austenite steels which are susceptible to aging {thermal
Card /2. brittleness). The l6wer limit of the temperature of TMT - '

APP :
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VTr'a.nslarion from, Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 210 (USSR} -

: AUTHORS 3

TITLE:

PERIODICAL:

&ﬂmnn!VT &MWﬂdg D; o : V,- : 4

The Problem of the Effect of Iso hermal Quench-Harden 1gg on “the :f,*f,

" Mechanical Properties of . Steel

'V sb,:. Mater ialy Nauchno-tekhn. konferents 11 po probl. zakalki' E

v goryachikh sradakh 1 promezhutochn, prevrashcheniyu austenita, .
Vol 1, Yaroﬂavl’ 1957, PP 162 --179 : ¢ s{

The authors ¢ mpared a aud RG after tnmperlng of BOKNNMA, 35KhGSA ;k/

and 38KhMYuAYstesl, ub Jected to conventional and isothermal - ;
quench’ hardening ‘at salt- temperatureq of" 2009 - 550°C -and holding

‘from 5 minutes to 128 hours.. - They investqgaved magnetometric

kinetios of the isothermal transformatiod and the amount of resi-

‘dqual austenite after tempering.. It was established that the ad-
vantage of isothermal q'enchnhardening over eonvnntional quench-
_hardening by the value of ay ( at lower sxperimental tempe eratures
down to - 100°C) was observed only ab isothermal quench<hardening .
mepe*a+ur~s as high as 2500 - 350°c Such “t= mp ratures coOrr e:ponued
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8152k |
SGV/137-5935-10908

Thé'Problem of the Effect of Isothermal Quenéh—Hardening on the-Meéhaniéal.
Properties of Steel - o : : v :

+o the Tange of irreversible brittleness in tempering‘(R 4o - 4B). The
agvantage of jsotnermal quench-hardening was not noticed at high,tempering
. of steels which were not sensitive to reversible britileness, Extended
“nolding at temperaturés of 1sothermal quench—hardening as high as 250° -
-7 3509C (hours and tenths of heurs) did not yet entall prittleness, However, SR
‘ abVlsothermal_quenchehardening temperatures,of_BBOo > 509G, ak was con=- S
siderably reduced already when'holding for > 5 - 15 min. The drop of ay v )(( ;
does not.always correspond to the reduced amount of residual austenite. T
This is explained by the effect of other factors, such as transformation';»
of residual austenite during the process of impact tests, and coarsening -
of the disintegration produdts~at high_isothermal quenchchardening {empera= -
tures. A connection is noticed between’the'process of;brittleness‘ax tem- _
peratures of isothermal quench—hardening 5;_30096,’prcducing intergrystallineg r
preaks after VEry prolonged holding, and more rapidly déveloping'irrevefsible
prittleness of quench-hardened steels in tempering. Tt 1is supposed that the

card 2/3
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| §0V/137-59-5-10908

' The Froblem of the Effect of Isothermal Quench-Hardening on the M‘echénicalr
Properties of Steel : :

. peculiarities of the structure obtained: in the upper zone of the msdium stage
) of'disintegration'affect'the development of brittleness in the case-of 1s6-
thermal quench-hardening at 350° - 400°C, They also affect the. inhibi%ted
development of reversible brittleness in- tempering after isothsrmal quench-

. _ hardening.
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Aadced ol N SV 2. S ' g s
AUTHOR: ~ Sokolkov, E.N. and Sedovskiy, V.D. 130 |
PITIE : Influence of plastic deformation Dy tension on the notch -

Co ' 1 steel in the case of -

impact strength of alloy structura
“of processes of.recrystallisation o
(Vliyanie»goryachey plasticheskny deformatsil rastyazhenien
pri iSklyuChenii'prOtSeSSOV rekristalliZatsii,austenita‘7
: : , na udarnuyu vyazkost' kon strukstionnoy legirovannoy stali.)'
. PERIODICAL: npizike Metalloy i Mgtallovedenie", (Physics of Metals and
: Ve talluTey )s I9§7,‘Vol.IV, No.L (10), p.187,’(U.S.S.R.)

 ABSTRACT: The authors carried out tests of hérdening duringvdeformé: 
S 1 of the following - R

£ austenite. v

ation in tension of a Cr-Si-Mn stee _
composition: 0.%2-0.39% C, 1.10-1.40% 51, 0.30-1.10% Vn,
1.10-1.40% Cr, 0.40% Max Hi. A decrease was ' in ,
development i \ i sich is accom— .
‘panied by an increase in 1 » ) :
to tough ductile fracture without any visible traces of brittle.
inter—crystallinefractare.”The-deformation“in;tension.of'the'
specimen 1in the austenitic state was effected'in.afspecial
‘attachment To an hydraulic press. For excluding re-crystalli-
,sation_of1the'austenite an increased deformation rate of
5 mm/sec vias applied with rapid hardening after completionfof :
the stretching; % Russian references. , Lo

Institute of Hetal Physics, o avemb ‘ ; s
Ural Branch of the Ac.Sc. _ Recd. NovembeT, 2 f956f
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AUTHOR :
TITLE:

PERIODICAL:

ABSTRACT:

. An attempt is made

Sedovskiy, V. D., DT, oI TeCm, DT, rrvrs N

Summary of the discussion on temper brittleness.
(Itogi diskussii po otpusknoy khrupkosti).

‘wpetallovedenie i Obrabotkas Metallov® (Metallurg?,and' I |

Metal Treatmenti, 1957, No.b, pp.2.t-42 (u.s.8.R.

_to. summarise the new features =
brought out by the extensive and prolonged discussion
published in this journal'relating.to'the;phenomenology

‘and the theoretical conceptions of the nature of

temper brittleness. - Only the reversible temper

brittleness is considered, namely, the phenomenon.
of reduced impact strength of some structural steels -
after tempering-in the range of 450 to 575-C and ..
after tempering at 650 to 700 C with subsequent slow
cooling or-aftgr,additionalttempeping of steel in the.
renge of 45C. to 575 C if the metal was,previously'

tempered at higher temperatures and?subsequently,

rapidly cooled, In a number of contributions (1-3),
(11),(18), (21), (22), (54) the view was: expressed

that development of ‘temper brittleness brings about

an increase in the temperature of transition to a-- -
brittle fracture -in series notch impact :tests and that -
the sensitivity of the steel to temper brittleness

should be characterized by the degree of this increase, By
i.e. by the temperature difference.between the curve-
characterizing_the temperature dependence of the
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Summary of the discussion on temper brittleness. (Cont.)

impact work of the steel treated %o be in the tough
~ gtate and the equal curve applicable'for the sesme
steel in the brittle state; the tendency to ageing has
. been similarily characterized for a long time by the
r-displacement_of the tbemperature of tremsition to the
brittle state. The author of this paper considers the
‘agsumption correct that the displacement of the curves
of cold brittleness relative to each other is an
indication-of the existence of temper prittleness,
whilst the magnitude of thevdisplacement'can'be used
only as a very rough approximation of the degree of .
development of brittleness.: A1l the contributors to
.the discussion agreeé that fracture during development
- of reversible brittleness is accompanied.by a fracture
which is inter—crystalline-relative,to'the original
" austenite grain. Recent investigations have enabled
“the development of reagents which permit to distinguish
. peliably the state of,reversible brittleness from the
~ microstructure. It was also found (27,28) that steel
*in the temper brittle state has a considerably'reduced
strength and ductility if subjécted %o static tensile
gtresses at sufficiently low temperatures. Equally,
temper brittle steel has a tendency to crack up in the
“case of rod drawing (29). - Nickel steels which are not
prone  to develop temper brittleness if Cr or P is
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Summary of the discussion on tempef brittleness.‘(CBnt.)

introduced (30, 31); high Cr gteel is practically

© insensitive to brittleness but it becomes hi%hl '

. brittle if additionally alloyed,with.nickel 30§;'-,

- Interesting data were published on the influence of
phosphorus; in the case of increase P contents to
0.1 to 0.2% the steel may have a high impact strength
immediately after hardening and high temperature
tempering accompanied by rapid cooling but will become
brittle after having been for several hours at room '
temperature (32, 55, 56).  Data were also given on the

" ipsensitivity to brittleness of alloys with extremely
~low C contents (43). Views have been expressed that
ordinary cooling, for instance, of a standard specimen
in water, is adequate- for suppressing processes leading
to. the temper brittleness of carbon steels, whils®t ,
‘sdditional tempering oT slow cooling will bring about
‘temper brittleness. Additions of silicon to nickel

- gteel which is insensitive to temper brittleness will

" make such steel highly sensitive., = Some of the..

“available data indicate a weakening of the brittleness

under the influence of deoxidation with aluminium (39),

- although these data can be interpreted as being the
ﬂresult’of_an'indirect influence by changing the grain
size. Experimentsrhave shown that cold plastic

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001446630006-1"
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»Summary'of the discussion on temper brittleness. (6ont.)

deformation improves the impact strength of steel
which is in the brittle state and also reduces the -
“tendency to temper brittleness of such steel. Much
. gpace is devoted to discussing pew views relating

"~ to the theory of temper brittleness. The summary of o
the discussion is followed by the following>conclusions:;p.i
‘the temper brittleness ig the result. of reduced R

© brittle strength caused by~the,separation of certain

“_ phases at the boundaries of the grains end of the

_mosaic blocks. This separation proceeds in the -case

~of -slow cooling after tempering (annealing) or during
‘additional tempering (a eing) of material subjected

Yo tempering (annealing) at more elevated temperatures.
and subsequent rapid'cooling.v'The geparation of U
phases which causevbrittleness-is,thé result of
‘disintegration of the solid solutions which form
during heating. whilst tempering or during annealing.

- The possibility of obtaining saturated golid - -
‘solutions and their subsequent decomposition into

‘alloy systems which at a given temperature range ,
form stable solid solutions is apparently due to. the

" non-uniform distribution of surface—active admixtures

.and polycrystalline_solid solutions. It can be

-agsumed that in current grade steels P plays a . -

' n processes which bring about reversible
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Summary of the discussion on temper brittleness.(Cont.)

temper brittleness., In an editorial note it is
stated that this summary closes the discussion on
the subject which was started in February, 1956 and
“that the Editorial Board agrees with the view
‘expressed by the author that at present sufflclently
~log1ca1 and adequate experimental data are available
to gain a conception of the physical nature of this
. phenomenon but so far no theory of the phenomenon
~exists which has been adequately confirmed experi-
mentally. 'S figures,—58 references;‘AE.of which are
Slav:Lc. B v , ! _ ,

ASSOCIATION: Ural Branch Ac.Sc. U.S.S.R., Institute of Metal Physics.
SRR (Ural'skly Filial AN SSSR, Institut Fiziki Metallov)
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Development of the theory of he
Soviet scientists. (Razritiye teoril termiche

rabotakh sovetskikh uchenykh) :

st treatment of steel in the work of
koy'obrabotki stall v

PTTLE:
tallov, 1957, No- 12, pp. 2-14 (USSE)

the contribution of Soviet sclentists

'PERIODICAL: Metellovedeniye 1 Obrabotka Me

- ABSTRACT: The author 1imits his review of

in the field of heat treatment ©TO simple steels, i.e. carbon and alloy -

steels, without dealing with heat treatment problems vhich relate to

speclal physical properties of stainless, heat and scale resistant =

steels, etce, ¢hemicel-heat treatment, surface nardening, electro- '
thermal trestment, reeryst aling, homogenization, etc..
Tne aim of the ‘guithor was to charec the - e
main heat treatiens operstions, namely , hardening and temper—~ .-
ing, which ate of lmporhan ‘
formation 15 involved. The au ) .
of the theory of heat {reatment consists in elucidating-the’physical :

pature of the phenomena. e central problem in the theory of heat - -
treatment -quring the 1ast thirty years ~has veen that of herdening - 7
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‘Development of the theory of heat treatment of gteel in the work ofisoviet scientists.

steel and it 15 this prJtlem which is dealt with in the pirst instance.. -
" A classical work 1p this fleld 18 that of D. K. Chernov "On manufactur-.
ing armour piercing ateel shells” published in 1855 and meny of his. jdeas =
. vere"jrediscovered in the 1930's. The development of theoretical work in
. metellurgy during the 1ast 20 30 years was characterized by intensive -
study ‘of the structurel mee : phase transforma- "
~ tionms, whereby attention was © th the kinetics
and mechanism of struc : mmations of. super-cooled austenite in
carbon and slloy steels : lem which was mainly studled
over ‘a numbeT of years by the schools headed by S. S. Shteynberg,
G, V. KurdyumoV, W. A, Minkevich end of N. T. Gudtsov- “Most of the
- sections  of the paper relating to bardening of steel is devoted to prewar
developments. ~For & pumber of years the gchool of Ge V. Kurdyum
engaged 1n studying the fine crystelldne structure of hz_:.rdened steel and
 this resulted in elucidating the factors bringlng about & high hardness
“during hardening; blurring of interference iines is: '
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distortions, i i
de formation of o-phasé crystals , |
atomic bonds - The 1atter fact cannot,cause'an'increase in
crease 18 observed in the resistance
son in spite O

"1.e\ that representing.
ic bonds,with he
s are broken

since the T

below the‘theoretical

effort required %O preak the inter—atom

assumption,that the bonds of a1l the atom

simultaneously. A. F. 1heve showiL -

that the low real strength is eXP ined by the fact that . -
ure do not occur

the cracks along the gurface of fract
e fundamental characteristics of the
n steel -

simultaneously.' T

phenomenology.of the martensite gransformation i

- were elucidated as & result. O i
ments of which those of 8. S. Shteynbersg :

in'Sverdlovsk, A, P, Gulyayev in Moscow and G.V.EKurdyumov ER

and his team are the most important. The specificifeature';i

of martensite rpansformation 1S the fact that it takes R

place without any change 1in the-concentration'of the
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~solid solution ts of & sudd

of the crystbal The possibility of causing
transformations by ap ing external mechanical forces
during gtatic deformation ied to the assumption that
martensitic transformation is ¢C by gtresses which
develop in the austenite auring the cooling process

(Ye. Sheyl', s, S. ghteynberd and A. A. Boohvar); this

theory is to & considerable extent'supported by
Yur The view that the

A. P. Gulyayev_and S, F.
martensitic trans i
: reconstructf

en reconstruction

atomic distance, permits €

eed of'transformation at low bemper# ures
i Work is also '

ipn absence O , ,
reviewed relating o the co0ling speed;rthe Moscow school
(1. L. Mirkin and others) i ed for the first

: toidal decomposition of super-
oint of view of the general
ating the total speed of

cooled aus
allisation schene,
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Development of the %heory of heat treatment of steel in the work
of Soviet scientists. . o
elements on the stability of super—cooled austenite did =
"not reveal the causes of this influence., The theories
1inking the influence of alloying elements with :
formation of alloyed carbides during decomposition of

the austenite are also unsatisfactory, since some = -
Soviet authors (N. N. Sirota, M. Ye. Blanter and others)-
have proved experimentally'and theoretically that, at

the initial stages of decomposition of the austenite,a

oarbide phase usually forms which does nét differ in
composition-from the original austenite.

In the work

published by R. 1. Entin and others of the Central

i tute of Ferrous Metallurgy (Tsentral'nyy Institut

_-Chernoy Metallurgii) the necessity is emphasized of
taking into consideration the influence of alloying
elements on the speed of ¥ to o tpransformation.-

v, L. Arkharov,associates,the intensive-effect of  small

admixtures with a positive or. negative adsorption of

these at the boundaries of the austenite crystallites,
which are usually loci of localisation of primary '
: formations of the new phase in transformations of a S
card 7/12 diffusional character. 1t is regretted that, as regards -
application to the concrete problem of -the mechanism of -
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- pevelopment of the theory of peat treatment of steel 1
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.rdenability of o

of Sovie
- : the effect of alloying elem A
, . gteel, the above mentloned theories have,so,far,not _
o tely verified,experimentally. A.I.Stregulin,
have carried -

“Sadovskiy and others A
s relating to the'mechanicalr
gransformation products,as

peen adequad
L. M. Pevzner, V. D.
out extensive’inv

isothermal hardening.
changes in the specific volume i i
been extensively studied but relatively few Quantitative,~~~
ade on the magnltude'and distribution . -
G. Kurnosov

studies have been H
. Yakutovich, D.
ailgble on int

gtresses lags far behind th
structural smechanism of phase gransformations during o
i to tempering of hardened steel

hardening.

ig reviewed in a separatevchapter, mentioning‘that of R

reatest interest are the X-ray studies O G.V.Kurdyumov

and his team, i 1y in the Ukraine, which confirmed
ceptions that, during tempering,a gradual

Card 8/12 long existing con
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| | 129-12-1/11
Development of the theory of heat greatment of steel in the work
of Soviet'scientists. : '

decomposition takes place of the solid solutlion reverting
the steel into a stable state of & mixture‘of g—iron and -
 carbides. This process consists of 2 number.of_stages;l
the first aking place petween TOOM temperature and o o
300 to 350°C, consisting of gradual geparating out of =~
carbon from the,martensite which is the more.complete' T
the higher,the.temperature and the duration of annealing.
The second stage of martensite decomposition is- S
_characterized~as a,homogeneous,single hase 0T PR
continuous-process taking place during? gr dual'decreaSe .
of the carbon concentration in the»solution.,‘So'far3 ,
‘the nature of the carbide which separates oub during .
tne initial stage of martensibe tpensformation has not
peen finally determined bub there ‘is no,doubt,that,at
300 to 100°C carbide with a cementite lattice'forms;,
it is assumed that at lower temperatures another type
of,carbide‘forms.' The third stage of tempering is
,characterized-by a considerable change in the gpecific .
volume of the steel and considerable thermal effects, '
the magnitude of which is strictly proportionalﬂto_the

card 9/12 carbon content of the steel; this transformation.
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Development of the theory of heat treatment of steel in the work

of Soviet scientists. S o S S
proceeds at temperatures approaching 350 to 45000. ‘Ths
ascumption that at the initial stage of tempering & . .
carbide forms which is different from cementite provides
a basis for elucidating the nature of the third - LT

transformation which can be associated with transformation
of low temperature carbide into ordinary cementite. '
Quantitative study of this practically.important
phenomenon has been made by S. Z. Bokshteyn. :

G. V. KurdyumovVv and other Soviet authors have worked
intensively on inter-relating the changes in the state
of the a-phase during tempering with the orientation of
the crystals, type II stresses and the character of the
block structure. In steels alloyed with elements which
impede the separation of carbon from the martensite, the -
formation is possible of disperse’special carbides even . -
in the range of 500 C, which leads to occurrence of
additional dispersion distortions (L. I. Lysak). Very
‘prief chapters are devoted to annealing of steels and
softening annealing of alloyed steels and to annealing

of beyond eutectoidal steels to obtain granular cementite.

Card 10/12
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: C The final chapter deals with annealing for the purpose,_,[j
‘of improving a coarse grain,structure.;, On the basis » .
of results obtained during recent years, the elementary. .
conception on the existence of 2 phase recrystallisation
during heating of steels can be Supplemented by taking
into consideration & number,ofiimportant-factors ,
(X. A. Malyshev, v. D. Sadovskiy, . V. V'yal,
B.G, Sazonov and others). The process of phase
crystallisation consists of two stages, namely, the
phase transformation leading to the formation of a

.

hardened austenite and associated,as regards orientation,

with the initial structure and recrystallisation of the
‘austenite as a result of which the phase hardening is .
eliminated and also -the intragranular-texture. The

main practical conclusion is that in evolving heat R
treatment regimes for improving coarse grain—structures;vrr’ :

it is necessary to,take,intorconsideration not only the

‘critical phase transformation points but also the : R |
existence and the position of the recrystallisation S
temperature of the austenite. A number of particular

Cardril/igtheoretical and practical problems of hea® treatment
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‘Development of the theory of heat treatment of steel in the work
. of Soviet scientists. E : ' ‘ S
assume a new explanation and, for instance, the B point
of Chernov can be interpreted as the temperature of
the recrystallisation of austenite as a result of phase
hardening which, in the general case, does not coincide
‘with the Ac5 point,  The physical meaning of the
practically -applied regimes for correcting the
consequence of over-heating of steel (double annealing,
double normalisation, etc.) has also been elucidated, -
these regimes are aimed at liquidating the structural
heredity - of the steel, the physical basis of which
is the manifestation of the orientational conformity

of phase transformations. Tn the conclusions the
author emphasizes that a number of specialised research
establishments have been created in the Soviet Union,
“the task of which is to study,on & very wide basis,
problems relating to metals and alloys. Scientific
teams have been created who work in. the fields of

FRACSAEAN

metallurgy, metallography and physics of metals, as well ‘>:’4

Card 12/12 as in studying the theory of heat treatment.
AVAITABIE: TLibrary of Congress. . '
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_AUTHORS: Gaydukov, M. G., Candidate of fechnical Sciences,and
~ Sadovskiy, V.D., Doctor of Technical Sciences, Prof.

TITLE: “Tnfluence of plastic defornation on martensitic
transformation. . (Vliyeniys plasticheskoy deformatsii
na martensitnoye prevrashcheniye), o

 PERTODICAL: Motallovedeniye i Obrabotka Hetallov, 1958, No.l4,
< pp. 2-7 + 2 plates -(USSR). :

ABSTRACT: The experiments were carried out on austenitic steels
produced in a high frequency furnace. Ingots weighing

& kg were forged into quadratic rods of 14 x 14 mm, i
Tor obtaining the austenitic state, alloying was effected
with Cr, Ni, Mn. The chemical analyses of the tested '
steels are entered in Table 1., TFor investigating the
stability of the austenite against martensite trans—
formation due to the effect of plastic-deformation
square specimens of 10 x 10 x 70 mm were DpIro uced, The
gpecimens were heated in a saltb bath to 1150°C and
quenchedfinvoil,and,_following that, the decarburised
layer was ground off, The,plastic_deformation was
effected with hand operated rolls for rolling square
profiles. The degree of austenite into . martensite

- card 1/4 transformation during the deformation was determined by :
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Influence of plastic deformation on nartensitic transformation,

the magnetometric method. The location of the pnartensitic
points and the intensity of transgggpation.of'austenite L
into martensite during cooling'wereflnvestigated‘by the . -
magnetometric method; the specimens were of - e
%z mm dia and 50 mm long. - The cooling speed to the
temperature of liquid nitrogen was 52C/min except for S
particular cases in which the cooling speed was lower still.
The following conclusions are arrived at: ‘ O
1, The stability of alloyed austenite in the case of R
plastic deformation is determined fundamentally by the
 relative positions of The martensitic point and cf the =
deformation temperature. The intensity of transformation
will be the smaller the larger the difference between the -
tenperature of the martensitic point and the temperature -
of plastic deformation. - In some alloy steels with a low
martensitic point, the martensite will not form at all

if the deformation 1is effected at room temperature OT at
higher temperatures. IR SR '

2, In addition to the basic temperature dependence, the
stability of alloyed austenite as regards plastic ’

Card 2/4 deformation is also determined by the;chemicalkcomposition:
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Influence of plastic deformation on narbensitic transformation.

- of the steel. For sbeels with equa ‘partensitic. -
transformation temperatures, those,alloyed;with,ﬂi and -
¢r will be more stable than those alloyed with Ni and
Mn. o < ‘

3. Preliminary plastic deformation of austenite'reduces

- the martensitic point and changesgthe«kinetics of -

martensitic transformation'during subsequent cooling.
Lowering of the martensitic point takes place not only .
when there is 2 partial transformation of austenite into
martensite during deformation but also in absence of
nartensite transformation and- only as & result:of plastic
deformation. Towering of the martensitic.point after
preliminary-plastic deformabion is characteristic not
only for steels but also for carbon free iron alloys. '
4, The state of phase har&ening'occurring as a result :

of reversible transformation of the o-phase jinto the =
y-phase during heating of the carbon free alloy
iron—nickel—manganese leads to & reduction of the
martensitic point during subsequent cooling and o , 4
a change in the kinetics of martensitic Yransformation. .
. " iInfluence of the phase hardening oIl the kinetics of
Card 3/4 martensite tpansformation during cooling is similar to
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Influence of plastic deformation on martensitic transformation.. -

‘the influence of external plastic deformation. o
5, The position of the martensitic point depends on the

grain size of the austenite, particularly in Cr-Ni

‘steels which are subjected to martensitic transformation - !
in the range of sub-zero temperatures, S '
There are 11 figures, 2 tables and 7 references -

5 Russian, 1 German, 1 English.

ASSCCIATION: Ural Branch of the Ac.Sc. USSR (Ural'skiy Filial
, AN SSSR). - - . ,

AVATTABIE: Library of Congress.
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AUTHORS:

TITLE:

o ; 129-58-5-2/17 -
Gaydw:wov, H.G., Candidate of Technical Sciences and REO
Sadovskiy, V'D*1 Doctor of Technical Sciences, Professor.

Changes in the Hardening Coefficient tonnected ¥ith the Develop-
ment of Martensitic Transformation During Plastic. - : ’
Deformation (Izmeneniye koeffitsiyenta uprochneniysz,
svyazannoye s razvitiyenm martensitnogo prevrashcheniya

pri plasticheskoy deformatsii) ' '

EERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nf 5,

ABSTRACT:

. card 1/3

pp 4-8 (USSR) : ,

Tn a number of austenitic steels plastic deformation at
temperabtures approaching the martensitic point brings:
about transforuation of the austenite into martensite
and, therefore, after the usual decrease in the hardening
coefficient, & gradual increase of this coefficient will .
take place, The authors -of this paper investigated the
particular cdse of hardening of austenitic steels in -
which the deformation is accompanied by a transfornation
of the austenite into martensite, In addition to
austenitic steels, a carbon-free alloy of iron with
nickel was also tested, ‘Rods. of the tested alloys
(the compositions of which are entered in a Table, D &)
were hardened from 1200°C and from these, specimens of.

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001446630006-1"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001446630006-1

 BOESIEAE

. , : -129-58-5 2/17 ,
Chanzes in the Hardening CObfflCleﬁf Connected with thé. Dn. lopment - -
of Martensitic Transformation During Plast‘ Defornathr

3 mm dia, 30 mm rated length were produced by machlnlnb.f s
For 1nvestlbat1ng the 1nfluence of preliminary plastic = -

- deformation, square blanks were used which were produced
by rolling with various reductions, - From thess blanks . .
specimens were produced for tensils tests which were
carried out on a test machine (IM-#R) w1th autcmatic
recording of the diagrams. From the obtained results -
the dlagrans of the real stresses were plotted and the
hardening coefficients were calculated for various
degrees of deformation of each specimen starting from )%,

In Fig.l the change of the coefficient of 4 rd@nlng

: durlng tension 1s graphed for nickel steels, In Fig,E

che influence of preliminary deformation and of +the
quantity of martensite on the ununge of thes coefficient.

~of hardening during tensile tests is graphed for the

. steel 25N24M2., In Fig.? the 1nfluénce is graphed of the
preliminary deforiation on the changes of the shape oP
the -load vs. elongation curve of the alloy N29 (the
respective compositions are entered in the Table, p 4).

‘On the basis of the obtained resulte, it is noncluded

Card:2/3 :tnat the character ofvthe,change of ﬁne-hardcn;ng
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129-58-5-2/17 -
‘Changes in the Hardening Coeff1c1enu Connectea with the Develcpmeny
of Martensitic Transformation During Plastic Deformation S

coefficient dur1n5 defornation of azustenitic steals is
directly associated with the difference in the wa’olluy
of the austenite with respect to martensitic Hransf OTQcLlOH“
Formation of martensite during plastic deformation leads
- to an increase in the hardening coefficient, Some of the-
features of the stretching of austenitic steels (ohanbe
‘in the load, presence of two maxima) characterise the -
mutual relatlon between the processes of plastic flow and
the martensitic transformation,.
There are 3 fléures 1 table and 14 references, 10 of
.vhlch are Soviet, 3 German and ‘1 English.

ASSOCIﬁ"‘TO : IjTI‘al'wle flllal AN SSSR (Ural Branch of thc AS
L USSR ' ' ,

,AVAILABLm: Library of Congress,
TS A -
1. Steel-Transformations = 2, Anstenitic'steelmDeformation

Card 3/3
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AUTHORS: Gorbach, V. G, a99~5éé9355321_fj,2:;iSOV/126‘6‘1'15/55
TITLE: Influence of the Speed of Heating on the Manifestation
: : of the"Heredity"of the Austenitic Structure in TR,
. Preliminarily Hardened Chromium- Steels (Vliyaniye
skorosti nagreva'na‘proyavléniye_nasledstvennosti"
struktury austenita v predvaritel'no zakalennykh
7 " khromistykh stalyakh) = . L PR
PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Kr I, -
: 7 pp 106-109 + 2 plates (USSR) JE AR Bt e
ABSTRACT: The results are described of metallographic investiga-
' tion of the influence of the speed of heating and the
Cr content on the extent to which the after effects of
. preliminary over-heating manifest themselves in the ..
structure of steel, The aim of the work was to elucidate -
the changes in the conditions of re~establishment of the
grain for steels alloyed with various quantities of Cr
(3,47, €.22, 12.22%). For the investigations. three-.
chromium steels were chosen, the chemical compositions. -
of which are entered in a Table, p 107. . The blanks
, werg first hardened from 1300 C and then tempered ab
Card 1/3% 650°C and sliced into cubes of 10 x 10 x 8 mmj for .
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S0V/126-6-1-13/33

, lfnflﬁence~of the Speed of Heatingjon;thé'Manifestation'offthe _
" ‘Hereditynof the Austenitic'StructUreiinvPreliminarilyFHardéned :

Chromium -

Steels 7 » : , : S
experiments involving rapid heating, the hardened blanks =
were cut into plates 1.5, 3, 6 mm thick and 10 x 10 mm -
cross section, Heating with a speed of 0,25 to 135 C/min -
was effected in an ordinary'laboragory furnace, whilst

‘heating with speeds of 135 to 1000°C/min was effected in '

a salt bath, = After preliminsry treatment the”specimens

‘were heated under bthe above mentioned temperature - . .
_conditions until the austenitic state was reached and, .

following thaf, they were soaked for.a certain time in

2 bath of 650°C for the purpose of partial troostite

formation; this treatment was followed by hardening in
water and subsequent mebtallographic analysis, =~ I¥ was -
found that bhe structure of the austenite forming during

"heating of preliminarily hardened steel depends to a

' Card 2/3

zreat extent on the speed of beating. - In the case of
rapid heating of hardened, non-tempered steel. the
initial sustenite grain becomes re-established whereby
the ‘speed of heating necessary for re-establishment of - .
the grain will be the lower. the higher the chromium -
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o S SOV/126-6-1—12/33
~ Influence of the Speed of Heating on the Manifestation of the
"Heredityrof the Austenitic Structure in Preliminarily Hardened
Chromium Steels _ . _ _ : ST T
content of the steel., . In the case of slow heating of
nardened and tempered steel a re-establishment of the '
initial grain is also observed, whereby the speed of
heating necessary for re-establishing the grain will be -
the lower the higher the chromium content of the steel, . ,
‘Phere are 5 figures, 1 table and 9 references, all-of = S
.~ which are Sovieb. : : : ) e e T
ASSOCTATION: Institut fiziki metallov Ural’®skogo ‘filiala AN SSSR -
. A(%Znsi):itute of Metal Physics, Ural Branch of the Ac.Sc., .~ -
- USSR o . ‘ : , :

 SUBMITTED: July 31, 1957

“Card 3/3 1. Chromium steel‘--—Heat:tzjéatmént: 2. Chromium steel—-- .

Phase studies = 3. Austenite-~Properties .. 4. Chromiume—

Metallurgical effects
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. AUTHOERS: Sokolov, B. K. and Sadoveiiy, 7. 80V/126-6-3-27/32

PITLE:  On the Formabion Sf Austenite During Heating of Steel
by Reverse Martensitic Pransformation (Otnositel’no
obrazovaniye:austenita pri’ nagreve staley putem
: obratnogo martensitnogo prevrashcheniya) R o
. PERIODICAL: Fizika Metallov 1 iletallovedeniye, 1958, Vol 6, Hr 3,
- pp 565-569 (USSR) : o : e
ABSTRACT: Tn an earlier paper (Ref 1) metallographic proof 1is
siven on the possibility of two mechanisms of the - . . :
Fformation of austenite during heating of hardened engineer-:
ing alloy steel. In . the same way,as during decomposition
of super-cooled austenite, a diffusion mechanisn of phase
' recrystallisation;(pearlite-troostite decomposition) and: Do
diffusionless martensite.transformation'are'possible.;jj RN
Austenite formation can also be brought about by diffusion
interaction of ferrite and carbides or by & non-diffusion
process, similar to the reversiblefmartensite'transforma—,

v

tion,  IHowever, the proofs given in the earlier work
(Ref.1l) of the existence of s pnon-diffusional formation of
- austenite in gstecl are not exhaustive, Direct observation -
Card 1/4 of the non-diffusional formation of austenite can be - o

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001446630006-1"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001446630006-1

: | | AR . S0V/126-6-3-27/32
On the Formation of Austenite During Heating of Steel by Reverse
MartensiticvTransforQation‘ ' , : '

effected by a vacuum metallography method cescribed by -
M. G. Lozinskiy (Ref 2). The non-diffusionnl trans- .-
formation of Lthe martensitic type, which is associsted - .
with naintenance of coherence durins the growth of the
nev phase 1is always accompanied by the formation of a . 7
relief on the polished surface of {the specimen (Ref 3).
Phis is due to the fact that during such a transformation
the atoms can shift only in certain directions relative '
‘to their neighbours, As a result of such insignificant®
individual shifts of the atoms large collective e
displacenent of a macroscopic order will result. The
latter lead to the formation of ‘a relief on the polished "
" gurface. Thus, in the case of martensitic transformation
‘a clear "acicular" relief will occur. T, Ko and T
S. A. Cottrell (Ref &) observed the formation of a relief
during'bainite‘transformation-and this led to the - el
assumption that the formation of bainite is also based =
on non-diffusional transformation. The occurrence on the .
= ~ polished specimen surface of a relief during heating
Card 2/4 gnould indicate that the formation of the sustenite is
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. : : : 50V/126-6-3-27/32
On the Formetion of fustenite During EFegiing of Steel by Reverse .
Martensitic Transformation S : 3
according to the non-diffusional mechanisam. For obbain—-
ing a structure of coarse acicular.%artensite, R R
steel 40KhGS was quenched from 1300°¢C and from this steel
vpecimens 10 X &4 X 55 mm were produced,which were heated :
in_a vacuum netallography device (Ref 2) at a pate of
50°C/sec. At temperatures of the order of 700°C a-
relief appeared on: the surface, a photo of which is o
reproduced in Fig.l, : The formation of this relief . -
proceeded at a hizh speed and almost'simultaneously=
" on. = number of grains. - The relief had an acicular =
~character which‘indicates that the formation of austenite
under these conditions is by the non-diffusional process: .
similar to the reversible mertensitic tramsforgation,
-~ In specimens teupered prior to heating (at €00°C for two B

~

hours) no relief was obtained under equal conditions. o
Obviously, the diffusion mechanism of austenite formation
is caused by the preliminary'tempering of the steel :
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SOV/126—6 e 27/32' _
Or the Formation of Austenite Dur1ﬁ5 deatlnf of bteel by Raversaf‘;
Martensitic Transformaticn - L
prior to he atlng, - ' ] S
There are 1 figure and o references 5 of which are
- Soviet, 1 English. o - '

(Note: This is a comnlete transT¢b10n)
ASSOCIATION: Tnstitut fiziki metallov Ural'skogo filiala AN- SSSRf“,“‘
(Instluuue of Metal Phy51cs Ural Branch of the Ac. Sc.,:f
USSR) : )
“SUBMITTED: January 29, 1958

1. Steel--Phase studies 2. Austehite—fDeVélppment ’ 3.-Diffusidﬁ_'f
—--Applications.. . 4.,Martensite—-Transformations' T

‘Card 4/4
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SOV/126-6-4-14 /34

'AUTHORS:  Gorbach, VoG
TITIE: “The Effect of Preliminary Heat Treatment on the Kinetics . =~
"' of Decomposition of Pearlitic Troostite in Supercooled - -
kustenite*(Vliyaniyefpredvaritel'noy termicheskoy - ’
obrabotki na kinetiku perlito-troostitnogo raspada
pereokhlazhdennogo austenita) o

PERIDICAL:Fizika Metalloy i Metallovedeniye, 1958, Yol 6,
| Nr 4, pp 665-672 (USSR) sl

ABSTRACT : .1-6) that the

d at

its previous thermal histc

it is heated to the austenitic tempe

object of the present investigation was to study (by

means of magnetometric measurements and microscopic. . - ,

analysis) the effect of these two factors on the kinetics - -
of bransformation of supercooled austenite in three .~
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SOV/126.-6-&L-,-U$/.311: -

 The Effect of,Preliminary’ fjeat Treatment on the Kinetics of - -
Decomposition of Pearlitic,Tr@osti‘Ge in Cupercoolo'd”:kusbcnito
' chromium steels (3, 6 and 12% Cr) wpose %pmplete SR
chemical analysis 18 given in Table 1. iR the first
series of experiments, spe cimens of the investigated -
gustenitic range were Te-heated

cteels quenched from the
%0 a Lemperakure above Az, and the effect of the rate of

heating OnAthzfgxtgnt.tc which the jpitvial structure
d gfter tho'secondary‘heating'was ° ed.

ginal grains we fu B
~rapid hea¥ing. .-

The precise values O )
- depended on the composition of;ste01:j~At Tat
of heating, i.e. when formation of austenike was SO
associated,.with’diffusion processes, the original grains
of the 3, 6 and 12% Cr'steels_wereifnlly proservtd if R
the rate. of secondary heating did no¥ exceed 2, 1 and -
'0.25°C/min respectively. At “very fast” rates of .
‘heating, i;e.fwhgn»practically no diffusion took place,
ion of the original grains was ensured if
lower than .

- full preservat _
card 2/7 - the respective rates of heating were not

APPROVED FOR :
RELEASE: 08/23/2000 CIA-RDP86-00513R001446630006
_1"



"AP

S R R A R R R A

o

The Effect
'Decompositi

PROVED FO

AR T T

ASE: 08/23/ 2000 CIA-RDP86-00513R001446630006-1

o N | © S0V/126-6-lels/3k:
of Preliminary Fast Treatment on the Kinetics .of
on: of Pearlitic Troostite in S_upcrcoolledrkusteni’ce’ o

1000, 260 and, 4°C/min. A% the intermediate rTates of -
heating (referred %o later as "fast") the original ...
grains were not preserved in the matérial heated to ¥he
austenitic range. I% the next stage, the combined. -
effect of (a) the preliminary treatment (determining -

the initial shrashure of steel) and (b) the rote of
secondary ‘hesting (determining the ‘degree of IR
pressrvation of the initial strueture after heating o

the aushenihic range) on whe kinetics of decomposition
of austenitie were studied on specimens of the - - e
investigated’materials subjectead to one of the following
Lhermal treatments: l. (a) Annealing. (b) "Slow" v
reheating to: the austenitic range (~950°C). -

2. (a) Quenching of the overheated material from = -
1300°C and %empeTring at 650°C. (b) Slow reheating ¥0

" the avstenitic range. J. (2) As in No.2. (b) "Fast"

card 3/7
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reheating to %he austenitic range. 4. (a) Yo 'overhea'hing.»j.
Quenching from the normal (~950°C) temperature and - e
tempering at 650°C.- (b) “Slow" reheating %0 the . =

CIA-RDP86-00513R001446630006-1"



APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001446630006-1

Sig B TE TR E R el

et et <+ e oo oo FeEst

. s0v/126- 6-4-14/34

The Effect of Preliminary Heat Treatment- on the Kinevics ¢t De .
composition Pearlitic Troostite in Supercooled,kustenite o
sustenitic ranges OSO(a) Quenching of the overteated -
material from 1300°Ce (v) "Very fast" reheatir.g to the -
austenitic range. 6(a) No overheating. Quenching - -
from the normal temperature. (b) As in No.5. : .
 Some of the btypical results are reproduced ‘grephically.
' The "“ITT" curves of the 6% Cr steel subjected w0 thermal -
treatments No.2, 3, 4 and 1l are shown in Fig.la, D, B
and 2 respectively. Fig.22 and b shows the primary .
- pearlitic troostite formed in the 12% Cr steel subjected
to tbermal'treatmem;s No.2 and 3. Fig.> shows the rate
of decomposition of supercooled austemite tempered at
650°C; in the 12% Cr steel € overheated, quenched = -
from 1%00°C, vempered at 650°C and then reheatied to the
austenitic. range at the nglow" (0.25°C/min), o - g
neastt (2°0C/min) and  "very fast” (8, 35 and 135°C/min)

rates of heating (curves a, b, B, 2 and d) anl
o (ii) quenched from ‘the normal o-temperatureg teupered
, " at 650°C and reheated atb 0.25°C/min (curve e and -
- Card 4/7 135 C/min (curve ). The mppT" curves of tkea 6% Cr
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| o sov/126-6¢&~14/34 ;
The Effect of Preliminary Heat Treatment on the Kinetics of becom~

position: of Pearlitic Troostite in Supe rcooled Austenite '
. steel subjected to treatments No.5 end 6 are shown in.
Figo.lda,bo. Finally, eurves a and b in Fig.5 show the -
rate of ‘decomposition of supercooled austenite v
tempered at 650°C in +ha 12% Cr steel quenched from . .-
1300°C (overheated), and then reheated at "slow" and
wvery fast® rates of heating. The corresponding - .
decomposition rates of austenite in specimens that had
not been overheated during the preliminary treatment
are represented by curves B apd € . The experimental = -~
results confirmed that certein features of the structure '
of a steel specimen ‘can. be preserved on heating to the o
austenitic range if either very slow or very fast rates .
of heating are employed; although it is not kmown why
+this should happen when steel is heated under. such . -
conditions that formation of austenite is associated = -
with diffusion phenomena. Tt was shown also thet when.
excessive grain growth due to overheating occurs during
o the preliminary treatment and when - as a result of wery
~ card 5/7 . slow or VeIry fast rate of heating — the large grains SO '
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, DUV /120 bl g
The Effect of Preliminary Heat Treabtment on the Kinetics of Decon- -
position: of Pearlitic Troostite in Supercoocled Austenite =
: formed are preserved after secondary heating, the rate
of decomposition of supercooled austenite is. SRR
considerably reduced. This is true for transformations . -
occurring at temperatures near the Ap critical point: :
The rate of transformation’ia the intermediate '
temperature range (us can be seen from various SUPTR -
curves) was not affected by variation of the rate of
heating during the secondaly treatment, whatever the

the rmal history and the initial structure of the :
investigated specimens. Similarly, in po case waS the
rate of decomposition of supe rcooled agustenite. B
significantly affected by the rate of heating employed
during the secondary treatwent, if no excessive grain .
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80V/126- 6-4=14/34

’ relini ‘ reat + oz he Kineties of
reliminary Heat Treatmeus she !
gg:ofpfoi:i%tio%f- if pearlitic Troostite in Superccoled Auste.nlte
. TR owbth hé.d occurred. in the stveel specimen d.u;g:}_ng;;he o
grnelinn'.nary peat treatment (curves e and K Fig.5)-
%her’e are 5 figures and 12 Soviet references. SéSR o
. . o R . . . o ’ - ﬂ.liala AN :
: i Fiziki Metallov Ural skogo F1 i
ASSOCHTIONEIﬁE%J&%g ogtL‘ Physics of Metals, Ural Branch of the.
Ac.Sc. USSR) - : 7

| SUBMITTED: 31st July 1957.
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| S0V/126-6-5-41/43.

AUTHORS: Sadovskiy, v. D;,and gokolkov, Ye. N. _
PITLE: Appearance of Brittleness in the Decomposition of a =
solid Solution'of Mn and Si Based on Copper (Yavleniye .
khrupkosti pri’raspade tverdogo rastvora Mo 1 Si na
‘ osnove medi ‘ : : .
PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1958, Vol 6, Nt 5, -
- PP 954-955 (USSR) o
ABSTRACT: The process of composition,of?copper based solid
solution with 1. a 3.% 81 (manganese—silicon
pronze) and 1ts. relat: ith plastic properties were
~studied. In the decompos of this solid solution
s second phase sep This second
phase 18 Mpn.Si and 1 ces not affect
the plastic ’ ze  (Ref 3). :
- present pap studies of this

and its effec The bronze.
hardened at 80 ensures complete

dissolution of MI apid cooling OI
quenching produces 1id solution at room - . -
cardl/q.temperature. A series O ubjected to the above L

/ /



"APPROVED FOR
RELE .
ASE: 08/23/2000 CIA-RDP86-00513R00
- ) 1446630006-1

 s0v/126-6-541/42
in the DecOmposition of a Solid .

d on CoppeT
greatment Was tempered atrtemperatures of 200-750°C>in
steps © 0-C. The duration of tempering was three hours: -
and the samples were subseQuently qnenched in_water.,,,, s
~Microstructure gtudies of the,samples;showedfthatvin the =
1ed state the alloy 18 homogeneous apd it consists
‘of uniform grains of the q—phaseg(Figil). As the :
the subsequent tempering is'increased, the -
in the alloy starting from
of Si sgparatlng out is
C .

secgnd o)
3507GC tempering.
rgreatest‘in samples
Tmpact tests weTre carr
dimensions with notches 2 mm wide
. results showed 1O ! ‘of the impact strength on
" the degree of decqmposition of the alloy. A second series .
of samples, which had undergone the treatment described - S
above (hardening and'tempefing); werenfurther subjectedf T
to cold plastic deformation by rolling at the rate of B
1,5 m/min. The reduction in size during rolling was %0%. .
The initial-size of s chosen to make the wn

Card2/4 final dimensions tl for the first ceries, i.€.
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; o , : S0V/126-6-5-41/43
Appearance of Brittleness in the Decomposition of a Solid
Solution of Mn and Si Based on Copper :

10 x 10 x 60 mm, Fig.? shows the results of tests of

samples subjected to cold plastic deformation. - The -
ordinate represents impact strength and the abscissa
represents the tempering temperature. This time the .
plastic properties are obviously affected by the decomposi- "
fion of the alloy and the minimum of impact 'strength - - o
occurs at those tempering temperatures (500-600°C) which -~
- produced the largest amounts of the second phase in the '
alloy. Impact strength decreases from 19,kg.m/cm2'for

cold-rolled sa%ples,which were previously tempered at 25000 -
i}

:to §.5 kg.m/c for cold-rolled samples tempered at about -
 6009¢C" These results are in agree with the data obtained
from the microstructure. The observed behaviour is due toc
_ lowering of the degree of plasticity of the alloy by
previous plastic deformation; such a lowering of CeeLn
plasticity makes it possible for the second phase (MnZSi) S
to produce the expected embrittlement of the alloy. ~ . .
" Plastic deformation of a 2-phase alloy produces also high- -
internal stresses which are higher than the stresses in
Card3/4 - the corresponding alloy consisting of a single phase.
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- . S0V/126~6-5-41/4%
" Appearance of Brittleness in the Decomposition of a Solid-
Solution of Mn and Si Based on Copper - :
' There are 3 figures and 3'references; 2 of which are .
Soviet, 1 English. - ' : : R

ASSOCIATTION: Institut £

(Institute of
USSR) )

- SUBMITTED: November 5, 1967

iziki metallov Ural'skogo filiaia AN SSSR -
Metal»Physics, Ural

Branch of the Ac.Sc .
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AUTHOR:

TTFLE: -

PERTODICAL:

ABSTRACT:

, _ SOV/137=59=4°850‘
'.!T‘ra.nsla_tionrfromzr Re—“#raflvnyy zhumal Mcs‘all.l:trglyap 4959, Nr h P *66 (U*SP)

ot

Sadovskiy, V_IL

The tructural Mschani sm of Phase Reérjstallization in Héating of Stéeﬁlﬂ". s

‘I‘r In-ta fiz, matallov. Ural"q}civ fil AS USSR. 1958, Nr 20, pp 303-?10 -

Tha author preaentc a revisw on the imrestigatio‘x of changes in grain = .
dimensions after phase reerystallization of st2sl, by obsewing the
uhames in ths shape of breaks and matallegraphic stmcture He submiisz

" mailn scientific results ‘of - work carriad out in this f1=~ld obtaincd in b

the lvaboratory, of ms allography of the Tastituie of lﬂyQics L'FAN UCSR
Thers are 29 bibliographizal + bitles,

AT,
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6939 o
o ‘ L : : : sov/123-59-19-778745" e
Translation froms Referativyy zhurnal. - Mashinostroyeniye,’ 1959, Nr 19, P 127 (USSR)

Supercooled Austenite Transformation \4’ _

TR0 ey, V0.
© AUTHORS: .~ = Gorbach, V.G., Sadovskiy, V.D.
JOTITLE: © Tne Effect of.Px"eli'minary Heat Treatment of Steel on the Kinetfic':sk of .

PERTODICAL:  Tr. Tn-ta fiz. retallov, Ural'skiy fil. AS USSR, 1958, Nr 20, pp 311-327 -

_ ABSTRACT: The authors investigated the ‘decomposition kinetics of supercool ‘austenite.
- 1in steels of the grades 30Kh3 ¥ 4oKnS b uomz,\“37m1NZ,\“and‘38mm which were -
preliminary hardened at a temperature of 1,3009C. - The possibility was: con- =
firmed to regenerate the grains .of austenite, corresponding to the initial - -
superheating, in the course of a very'fslow’ or a very quick.heating’ for the
secondary hardening. . ‘Austenite which is formed by _the" non-diffusion way *
(quick heating), recrystallizes at lower temperatures than- austenite ,
 formed by diffusion (slow heating) .. When regeneratj.hg the large-sized i
austenite grains both by the non_diffusion and by the diffusion method,
a retardation of the pearlitic-troostitic decomposition of austenite can

Card 1/2 . pe observed, which is connectéd with .the'bo'undary ch_ara.’ct'er of the origin

W
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69359 oA

| ‘ o | 80V/123-59-19-7b745
The Effect of Preliminary Heat Treatment of Steel on the Kinetics of Supercooled
Austenite Transformation : : DR T s

The size of the austenite
- ; leads to a lesser de
- which is explained by the fact that it retains
lattice deformations and others, 9 figures, 11 references,

 S.AG.
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| D e SOV/137-59-5-11397 - |
- Translation from: -Referativhyjfzhurnal, M91311“P61Y3;;1959,'Nr 5,'p'273j-.v_'~v‘v»’
(USSR) B e R et e .

 AUTHORS: ~ -Kompénéytsev;ﬂN;A;; Sadovskly, V.D. - ' o :ﬁ(vii"jf' “:'

st

TITLE: Correcting ‘the S ructure and Fracture of Cast Alloyed Steel by
L . v e N tL N . e ‘ . N
: s Heat-Treatment:\ o :'(;~f ~"  >‘f—‘—f‘f”—Tff“f“1 g

PERTODICAL: Tr. In-ta fiz. metallov. Ural'skiy £il. AS USSR, 1958, Nr 20,
o ~ pp 329 - 338 ' 2 o e AR
ABSTRACT: ‘The author establishes the presence of a particular critical \Z{ .

S temperature'in the austenite range at which reerystallization‘of'
‘austenite, hard-faced during the & ~> q transition, takes place.
The ‘secondary intergranular texture, determining the. structural .’
heredity of the coarse grains of cast steel, is fully destroyed. -
at this temperature.v’The heating conditions as-a means to pre-
vent hereditary coarse grains of textural character depend on the
“initial structure of cast steel. In the case of ferrite-perlite
. or perlite-troostite”structures, single-stage heating above the
Card 1/2 critical poinks is sufficient to correct the structure and fracture,
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DR - . SOV/137-59-3-6413
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 3, p 21l USSR} -

_AUTHORS: Sadovskiy, V. D.,,Sbkolov, BK

"TITLE: The Effect of Phosphorus Content on the Notch Toughness of Cr-Ni
and Cr-Ni-Mo Steels (Vliyaniye soderzhaniya fosfora na udarnuyu 0
vyazkost’ khromonikelevykh i khro‘momkc‘l"molibdenovykh staley) =

PERIODICAL: Tr. Ural'skogo politekhn- in-ta, 1958, Nr 68, pp 45-53

ABSTRACT: The effect of P content on the ay values.of two types of steel was" v
' investigated after quenching and tempering at.various temperatures. -
The composition of the steel was as follows: 1) 0:25-0.27%.C, -
0.26-0.32% Si, 0‘40'—0.5.1%' Mn, 2.91-3.1%Cr, 1.00-1.06% Ni, and -
0.024-0.110% P; 2) 0.27-0.28% C, 0.21-0.33% Si, 0.39-0.43% Mn, = .
9%-3.06% Cr, 0.98-1.04% Ni, 0.35-0.42% Mo, and 0.022-0.160% B. . -
It was established that as the P content of these steels is increased;
an over-all reduction in the value of a) is observed after tempering .
at temperatures ranging from 20 to 67‘%00; this is accompanied by
' “an increase in the susceptibility to temper brittleness (TB) and a’;
reduction in the value of aj-during additional low tempering after -

Card 1/2 refining anneal. The adverse inﬂuence‘of P on the ap value is
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, : : , 7 SOV/137-59-3-6413
The Effect of Phosphorus Content on the Notch Toughness of Cr-Ni (cont.} :

“attributable to the fact that P aggravates the susceptibility of the steels to reverse -
TB and, as its concentration is increased, ‘extends the temperature range of TB = =

down to room temperature. Bibliography: 8 references. .
: : : o I.B. =

o ,Card:Z/‘Z'
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3/137/60/000/009/015/029
] - o Aoo6/A001 N

- Translation from: Referativnyy zhurnal Metallurg iya, 1960 No 9, p, 250,

# 21524 v o : , o : ,

AUTHORS : Sokolov, YeN., gadovskly, V.Di, Petrova, S.N. S ({

B -==__,-—————-———__
PITLE: 4 gtructure of Austenitic Grain “oundariegﬂhnd Temper Erittlene;s of
Struc*ural Steels q) L L

. "PERICDICAL: Vv <b Nekotoryye probl prochnocti tverdogo teWa Moscow-Leninul”'

> grad, AN SSSR, 1959 pp, 165 171

TEXT: The authors investigated thr mechani=m of *he effect of heat and
mechanlcal treatment -on the weakenipg of temper vrittiegess of ‘gtructural alicy
20 XH3 (20KnNZ)) 35XCA (35KnGSA) E%;\ano (}5KhN+Yu) and J0XH8C - (BOKhNBD)
steels, It It is ebtablished that “Ihat the weakening of the ~f the temper. bwit,lene 50 s»ruc~
- tural alloyed steels during the thermomecbaniﬂal treatment is’ connected with
igher valuss ‘of brittle. strength. -Plastic defcrmatbion in austenitic state under
ccndi+1ons preventing ‘the developmen+ of recrys- alliza,Lon of hardfaced au;teﬂ;,e

Card 1/2
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o | | __ . 50V/126-7-1-14/28
. AUTHORS: Malyshev, K.A., Bogacheva, G.N., . Sadovsk V.D. and
_ Ustyugov, Po.A. , ///”’ﬂiz*‘f\\‘-———
TITLk: . Influence of the Temperature of Plastic Deformation on the s
‘ Structure and Impact Strength of Austenitic Steel

. (Vliyaniye temperatury plasticheskoy deformatsii na-
strukturu i udarnuyu vyazkost!? austenitnoy stall)

PERIODICAL‘ Filzika Metallov i Metallovedeniye, 1959, Vol 7, Nr l
pp 102-109 (USSR)

' ABSTRACT In this paper the structure of ‘austenitic steel deformed
by rolling at various temperatures, was investlgated and
it was endeavoured to establish a relationship between the
change in structure and mechanical properties in the . -
ductile and brittle states (the last after ageing).
Experiments were carried out with the austenitic steel
60Kh4GBN8V.  Specimens of this steel, 11 x 11 x 60 mm,

‘were deformed in laboratory hand—rollers at varlous:

temperatures between room temperature and 6 1200°C  (at 5

50° intervals). Reduction in area in all cases was
Card 1/6 about - 30%.  Rolling speed was 13 mm/sec in all cases.
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: : : , } SOV/126-7-1-14/28
.Influence of the Temperature of Plastic Deformation on the Structure.
and Impact Strength of Austenitic Steel R B

Prior to ’defbrmation, all ‘specimens were heatéd to ll50°,’
and held there for 20 minutes. Deformation at temperatures
below 500°C was carried out on specimens which had been

" quenched from 1150°C. -~ For deformation at higher temperatures
specimens, which had Dbeen haated to 1150°G, ‘were cooled to -
the required temperatures. In order to avoid recrystallis- -
ation the specimens were cooled in.water immediately after de-
formation. In order to bring out slip lines the deformed -
specimens, prior to being made into micro-sections, were aged. |

at 700°C for two hours, A notch, 2mm deep, WS made in .
the deformed specimens for impact testing. As the toughness
of austenitic steel, cooled in water after deformation, is'
very great, impact tests were carried out at liquid nitrogen
‘temperatures. Under certain conditions the investigated
austenitic steel suffers very intense ‘ageing which greatly -
lowers its impact strength. The influence of the prelim-

ipary plastic deformation of austenite on the impact reaist-
ance of the steel under conditions of prolonged cagelng was- -

\ ' studied by testing the impact resistance of deformed =
Card 2/6 specimens which had been aged for a long time. The impact
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: S ' L : SOV/126-7-1-14/28 -
Influence of the Temperature of Plastic Deformation on the Structure
and Impact Strength of Austenitic Steel : S g

test in this case was carried out at room temperature. : Fig.
1 shows the influence of the temperature of deformation on
the structure of austenite; (a) deformation ab 2000C;
(6) at 150°C; (8) at 3000C; (1) at 500°C. In Fig.2 the
influence of deformation temperature on the structure of
austenite 1s again shown: ‘(a) deformation at 700°C; . :
(g§) at 850°C; (&) at 1050°C; (1) at 1200°C. Fig.3 shows -
the sppearance of grain boundaries after high temperature-
deformation. ~ Fig.4 shows the structure of the specimen - -
deformed at room temperature after partial recrystallisation.
'Fig.5 shows the structure of a specimen deformed at 450°C -
after partial recrystallisation. Fig.6 shows the structure
of a specimen deformed at 8500G.. after partial recrystalli-
sation. - In Figs.7 and 8 the results of hardness and impact

_strength tests of austenitic steel specimens deformed by 30%

* by rolling at temperatures of 20, 400, 500, 900, 1000 -and
1100°G, and water cooled, sre shown.  The deformed speci-
mens were tested at liquid nitrogen temperature (Fig.7) and

at room temperature (Fig.8). The results of impact strength},.

Card>5/6 and hardness determinations of deformed and unédeforgedif_
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. : _ o ‘ Sov/126-7-1-14/28 -
Influence of the Temperature of Plastic Deformation on the Structure . -
" and Impact Strength of Austenitic Steel : o :
AN S5SR (Institute of Metal
USSR); Ural!skiy zavod tyazhelogo : ' L
ordzhonikidze (Ural Establish- - .
imeni S. Ordzhonikidze).

ASSOCIATION: Institut fizikl metallov

Physics, Ac.ScC.

mashinostroyeniya imenl S.
ment of Heavy Msshine-ruilding

 SUBMITTED: November 19, 1957
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o B , SOV/126-7-1-14/28
- Influence of the Temperature of Plastic Deformation on the Structure
and Impact Strength of:Austenitic Steel - S

specimens are shown in Fig.9. The change 1n structure of
austenite with rise in deformation temperature is on the:
whole analogous to results obtainsed for polycrystalline
pure aluminium (Refs.1-5), and permits a conclusion about
the mechanism of plastic deformation to be drawn. At low o
temperaturesideformation occurs by slip. As the temperature -
rises this is replaced by block formation. ~ The absence of .
slip lines within the grailns of austenite deformed at high
temperatures, and the fact that»recrystallisation‘develops
along the grain boundaries, is a proof that deformation
becomes increasingly localised in the grain boundaries as
the temperature rises. The presentainvestigation has ‘been
carried out under conditions of great deformation speed and .
large reductions, i.e. under conditions apprqaching‘those;of S
hot rolling.  The results obtained lead to the conclusion o
that the mechanism of block formation and diffusion R
: plasticity-observed at high temperatures is not an exceptional
S characteristic of metal creep under load, but is the basis
Card 4/6 for the actual process of mechanical deformation of metals -
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SOV/126-7-1-14/28

3 3

Influence of  the Temperature of Plastic Deformation on the Structure .-
and Impact Strength: of Austenitic Steel | '

at high temperatures.  Hence it can be assumed thab raising
the temperature exercises a stronger influence on the change

of the mechanism of plastic deformation than change in . »
deformation speed. The mechanical properties of austenite
deformed at various temperatures without relaxation and =~
recrystallisation can be related to the structure and -
mechanism of mechanical deformation. Deformation of .

austenite at 400-450°C gives a more favourable combination -

between impact strength and hardness. than’ cold deformation.

" The experiment has ‘shown that working of austenite in the

 Card 5/6

APPROVED FOR RELEASE: 08/23/2000

temperature range 900-1100°C leads to a"diStinqtrdecreasg:_"“'

in ‘brittleness of the gustenitic steel which 1s normally
caused by lengthy ageing. This decrease in brittleness .
may be associated with the mechanism of plastic deformation

(block formation) and the jagged shape of the boundaries of
deformed grains which lengthens the intergranular boundaries

and renders intergranular fracture more difficult.

There are 9 figures and 8 references, of which 5 are English

and 5 ‘Soviet.:
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s;movsm, ViD., prof.; doktor tekin,nauk, red.; GULTAYEV, A.P., prof.,doktor
e - tekhn. nauk, retsenzent, DUGINL, N.A., ukhn. red. R

[Metals and their heat treamit] Problemy motallovedeniia i urmi- ,
. cheskoi obrabotki. Moskva, Gos. nauchno—takhn. izd=vo uahinostroit.
1it-ry, No.2. 1960, 166 pe” S (M 14:8)

(Metals—Heat. treatment) -

e o
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§/126/60/009/01/005/03L
S o 'B111/E191 - N R
AUTHORS: Varskaya, A.K., Kompaneytsev. K.A., §9§olov,’B.Kﬁ,'
: andrSadovskiy,;V.D.. , o R :
" TITLE: X-Ray Investigation of Phase Recrystallization during . -
'  Heating of Steel = i S ' L
PERIODICAL: Fizika metalloY i metallovedeniye, 1960, Vol 9, Ne 1,
_ pp 28-30 (USSR) , I R
ABSTRACT: It has been reported (Refs 1, 2) that metallographic
o investigation of,phaseVrecrystallization during heating
of some structural alloy steels, which have in thelr
initial state a:erystallographieally,ordered,structur _ ///( ;

of martensite or bainite, showed that heating rates
influence austenite structure formed above Ac3y.  The . Y
“object of the present invesbigation was to chack this".
effect by X-ray diffraction and also the reported :
(Ref 3) existence of intragranular texture in the
auskenite at intermediate heating rates.  An axial ,
camera with unfiltered iron radiation was used, with-a .
spacial holder to ensure that the same Spot was photo- .~
rd graphed before.and after the selected heat treatment. o
ki Commercial steels type WOKnS, 35KnGS and 37KnN3A R
©  previously hardened from 1300 °9G were used; parallel : -
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s/126/6o/oo9/01/005/o31
: E111/E191
X=Ray Invostlgatlon of Phaoa Recrys*alllzatlon durlng Heaulng of
Sfeel ,
tests were made on the same steels in the cast state.
~ (hardened immediately after solidification).  Slow-
heating was effected in vacuum. With slow-heating
dlrectly above Acy all the original texture maxima are
,rcp“oduced in the X-ray diagrams (Fig 1 a-6), but new g
orientation appears if the heating is at 50-80 ©C and
‘more above Ac3y. - Very rapid heating of untempered steel -
sunllarly res ores (above Ac3y) the original grain with-

textu*e disappears if the temperature is high enough for
austenite ;eurvstallization° With -intermediatse heatlng
rates the austenite grains obtained above Acy are :
generally considerably finer than origlnally and nave a. -
different and weaker texturs (Fig 3 a-6), the same effecth
being cottained with very rapld heating of tempered :
specimens., At temperatures of 1100 ©C and over texturs
’dloappears. . This work was reported at the VI

Vsesoyuznoye nauchne-tekhnicheskoye soveshchaniye Po
Primeneniyu rentgenovskikh luchey k issledovaniyu

lightly redistributed orientations (Fig 2 a-8) and the ’22/,

mauerlalov (AllmUnlon ScientlflcmTechnlcal Conferencé on :
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| o S , _ c 11/E191 :

)(-Rd{ Tmethgatv on of Phase Re‘ Jstalh. tlon durlng Heatlng of
ee B

’ the Use of X-rays fov* Maueﬂla_Ls Testwg), June 24, 1958,
There are 2 1g1zres and 5 Sov1et ;eferenceo. : / _,

i metallov AN SSSR e

ASSOCIATION: Tnstitul £izik
' 1te of Phys:r.r's of he*'a_Ls. Acad.Sei, USSR)

~ SUBMITTED.  July 25, 1959

Card 3/3
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5/126/60/009/03/026/033
: o E111/E452 R e
V.D. and Sokolov, B.K. :

 AUTHORS:  Sadovskiy, 7
DiffusionlessfFotmétionvpf

© TITLE: On the Possibility of- ,
: { Austenite puring the Heating of Steel ¢

PERTIODICAL3Fizika metallov i‘metalLOVedeniye,’l960, vol 9, Nr 34: = -
e pp 463-465 (USSR) - _ : & SR
to criticism by V.N. L!'nyanoy and v
1.V.Salli  (pp 461-463 of this issue) of their contention =
“that diffusionless formation of austenite can occur
during rapid heating of hardened steel. They state
that the disappearance of relief in the reverse
transformation, considered a necessary consequence of
“the diffusionless reverse transformation by Linyanoy
and Salli, does not apply to the normal reverse _
transformation associated with temperature hysteresis..
They give photomicrographs;of.the same specimen of
nickel. (27.8%) iron after direct (Fig. 1a) and reverse
(rig 1b) martensite transfbrmation;fwhére the
;diffusionless-mechaniém is established (Ref :2,3). The S
. , relief found to appear at relatively slow (200°C per ysL)/"
Card 1/2 minute) heating rates the authors attribute to volume. ’

ABSTRACT:f The authors reply

APP :
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© 5/126/60/009/03/026 /03 L
 BElll/p4sa o T

- changes accompan
- consid ‘ -
nism the restoration of the original
austenite grain (Ref 4 and 5). There are 1 figure and
references, 5 of which are Soviet and 1 English, :

ASSOCIATION:Institut fiziki metallov AN SSSR
' g (Institute of Physics of Metals AsS USSR)

—
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P - Sl T ss126/60/010/017013/019
ARIs00. N IRERIET -ty A Al

~ AUTHORS; - "Belenkova. MJM, Kodlubik, 1.7, Malyshav, K. A,

: S RikReyeve Ho <y Sadovskiy. V.D..an styugov,
..‘,.ﬂﬂ.run Influence of €formation of Hartensite onh the Cold

77 Shortness of Austanitie Stewls and Their Hardening
in Plastic Deformat ion .,

PERIODICAL:

Fizika metallov i mat

: Noi1, pp. 122 - 130 o . i .

“ . TEXT:: Investigation of a eries of austenitic st :.m»:;n ahown

< - that asome lhave a tendency to britelam nnsuwcn?_ The authors rotnt
out: that martensitse formation during toldsshartnens testing 1a

: ‘the-probable tause and. that ltability of Aistenitis steels to,

w F. faw martensite in plastic deformation dapands on the.position of

i . the deformation temparature relativa. to the martensite point

“ o (Re€ 2) mnd the tenperature

“free energiey o *qual.” Thatir present
fallowing ateels (analysis in Table 1)
40G18Kh8," %0G14KNn4N4 , 40G18Kh4NS,

.. 50G1BKhaN8V, “50G18Kh4 N4 . coverin

n:a<-.:=.»<o. 1960, 'Vol,.10,

vork dealt with the
V40618, 40GLBKKY .
40G18KhANUY (13061, 50GL8ARA,
3 the composition ranges {%):

7. 0440 < 0.55.¢, 0.0.71 $1.717.30-18.60 Mn, 0-8.0 Cr, 0-8.32 Ni. X\Q
jooT Cardgiage T LT ot e e . ; . A :

,.i:...ll.la'l,,,r:._ — " s

R R S u\uum\mo\oS\op\oC\DG
. R : . f E1ta/x335 -
CInfluenca or Deformat fon of Martensite on. the Col.
A

ustenitic Steels and Their Hard
0-0.71°W. 0-0.0t0 S," 0.0,067 p.

713 x° 12 sun forged barn., The Pleces weore teated to 1150 ¢ and
- cooled ‘An watar, Mignetonetric. tests showed
formation on cooling to ~196 °¢, .
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—:n:-c:ao an. O-noannnoa en. Hartensite on the Cold m:el.:.au cn
Austenitic. Steels and Their Hardening in Plastic Boﬁon.a:-n»e:

tensile strength. yield paint, toughness and -Eu:o:.n susceptibildy
:on deformation temperaturs is shown: in’ Figs. 9. 10, 11 and 13.
%0G18 and 50Gi8 stwels showed pronvunced cold shatrtnens, which
could be comsiderably reduced or completaly eliminated by .
.. -, .4dditional alloying with chromium or nickael.  The reason for the
‘eold shortnevs 'is deformation.martansite formation during low--
tempernture impact testing. - The gocd effeoct of alloying the
.manganese steals with chromium and nickel is explained by the
. Lncreased auntenite stability with respect to plastic-deformation
: . -/ induced martensite transformation. Formation of such martensites
1 N ls.the reason for the greater :.:..L..n»:x of monganese austenitic

: Ateels in cold compared with 200-300 -°C plastic deformation. In
. atable austenitic steela, additlonally slloyed with chromium and
. i ajickel, u::.nauunn in cold and semi-hot vork-hardening is pract«
ically the same, ,There are 12 Ciguras, 3 tables and 5 Soviet

co teferencas, UL TR s :
17 o R ¥4

A
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= B111/2335
,H?ﬁg.an- of ucno#la:cu of Martensite on the Cald uzoﬂnz.:.: of
1,7 Austenitic Steels and Their Hardeoing in Plantic Deformstion

ASSOCIATION: Instttut n.—h»r» metallov AN SSSR Au:An»n:nu of

. N  Physics of Motals of tha Ac:Sc. L]
[ . . : aﬂ!u.u—:% zavad tyazholozo dashinostroyeniya im.
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 SADOVSKIY, V.D.; BOGACHEVA, G.W.; SMIBNOV, L.V.; SOROKIN, I.P.; KOMPANEYTSEV,.
\M-N—k——e : : o

Investigating phase recrystallization in titanium. Piz. met. i
motnllovod 10 no.3: 397-403 s '60. v : - (MIRA 13:10)

1. Inﬂtitut fiziki metallov AN SSbR
- (i taniun-~Metallography)
(Phase rule and. qqpilibrium)

,“‘,
4
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POFOV, Aleksandr Artem! yevich POPOVA, qudmlla Yevgen yevna; oADOVSKIY2
-V.D., doktor. tekhn, nauk) prof., retsenzent' YEHLAYOV, H. P.,

“tekhn, red.

.- [Heat treatment handbook 1sothermal and thermoklnetic dlagrams o
on the decomp51tion ‘of undercooled austenite] Spravochnik terml-
sta; izotermicheskie termokineticheskie diagrammy raspada pere- -
_okhlazhdennogo austenita. Moskva,: Mashglz, 1961. 430 p. .

: . (MIRA 15 2)
(steel--Heat treatment) {Austenite):
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. S/129/6l/000/001/010/013
SR S BNYEIS2 A
_AUTHOR:] ,Sadovskiyz v. D., Doctor of Technical Sciences, Sy
' Proféssof ’“m””*_. o

':.TITLE—'ig; ' Block Structure and Recrystalllzation of Austenite,j |
: " in High ‘Speed Steel . - i

: CPERIODICAL.‘Metallovedeniye i termicheskaya obrabotka metailov,;

- EXT. : ‘The present article is based on. two previous T

' publicatlons of the present author and others (Refs 8, 9) and - new
‘investigations at the Institut Fiziki metallov AN SSSR (Institute
_ of Physics of Metals, AS USSR) by S.N. Petrova and '

V.M, Schastlivtsev. = The experlmental work consisted in micro-
structural observations on specimens of high-speed steel & i
subjected to various heat treatments and mechanical working.

"F~F1g 1 shows microstructure after double hardenlng from 1280 C

vw1thout and with 1ntermed1ate temperlng.f

Cara 1/9
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S/129/61/000/001/010/Ol3
~EL1/ E152 -

'f.Block Structure and Recrystallization of Austenite in High Speed

Steel

v'Figs 2 and 3 show areas w1th part1al recrystallization of '];35
'austenite (the Jlatter- with rapid heating) o
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o ,f o R ~*‘: S/129/61/000/001/010/013 ';;;,;n
ml o ' ' Elll/E152 SERE :

gloc§ Structure and Recrystallization of Austenite in High Speed
. tee By

: + dyr.- 3. x\hmpocrpyxrypa yqacma ¢ YaCcTHY-
HoOR - PEKPIHCTAAHIaNHel ayCTEHHTE. BrCTpHR |
Harpes 3akaneitnoil- craal. % 80. .

280 "5C of an. inltially

pearlitic structure are.shown in Fig.t, while Fig,5 shows the .. .. ©
structure of annealed-steel in the 1nitial, the hardened and the

- tempered and subsequently hardened states.
. Card 3/9

‘Fig.:2‘
-The microstructures after hardening from 1
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